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Spatio-temporally resolved in situ transmission electron microscopy of the dynamics of nanostructured materials Thomas [2] and nanotube growth and surface structure of catalytic materials exposed to pressures in the range spanning from 10 -8 Pa to atmospheric pressure all at a resolution in the Ångstrøm regime. In addition, newly developed image acquisition equipment, CMOS based and direct electron detection, provides the ideal platform for analyzing the dynamics of nanostructured materials.
Given the resolution of modern electron microscopes and the precision with which atomic positions are mapped, the interplay with computational modelling has gained momentum. Here, we have modelled the melting point of platinum nanoparticles using molecular dynamics as a function of nanoparticle diameter using molecular dynamics simulations performed in the Atomic Simulation Environment (ASE) in combination with the ASAP package [3] . Experimentally we have measured the melting point in an image aberration corrected FEI Titan 80-300 TEM by monitoring the crystalline structure of the particles (see Fig. 1 ). The sample consisted of size selected metallic clusters deposited on a MEMS heater from DENSsolutions. The extremely low thermal drift together with the high accuracy temperature measurement provided by the MEMS based heaters allow us to accurately monitor the phase of the particles. As the temperature is increased, a disordered shell of increasing thickness was observed surrounding the particles, see Fig. 1 . A good agreement between calculations and experimental observation was achieved for particles included in this study (ranging from 3-7 nm diameter).
Under the operating conditions typically found in catalytic reactors, materials tend to undergo restructuring, especially at the surface. Furthermore, the under-coordinated surface structure of the nanoparticles often used as catalyst, is not necessarily the same in nanostructured form compared to the bulk counterpart. Hence, in order gain insight into the active phase of the material, materials must be investigated in situ. Changes in particle size and structure can be quick in the beginning and more subtle as the environment equilibrates. For example, this is seen as a rapid increase in nanoparticle diameter or even phase changes in the early life of a catalyst [4] . Using HRTEM, the surface structure as a function of the surroundings was investigated. Figure 2 shows a gold particle in vacuum and exposed to oxygen, both at room temperature. Under the illumination conditions used in this investigation, the particles were stable in vacuum. However, when exposed to oxygen, columns of low coordination are observed to rapidly shift position. Using in-house developed algorithms to detect the crystal structure, the lattice constant of the outmost layers of the particles was observed to change as a function of the changing surroundings. This phenomenon was previously reported by Yoshida et al. [5] . . A 5 nm gold particle in vacuum (left) and exposed to 2 Pa oxygen (right). In oxygen atmosphere, the low coordinated sites become more mobile and columns shift position.
